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-TictiTiffnf Claims: 

1-2, (Canceled) 

3. (Previously presented) The laminate as set forth in Claim 5, 
wherein: 

the acid dianhydride component includes the pyromellitic 
dianhydride in a range of from 6 mole% to 90 mole%. 

4. (Previously presented) The laminate as set forth in Claim 5, 
wherein: 

the diamine component includes the paraphenylene diamine in a 
range of from 25 mole% to 75 mole%, and diaminodiphenyl ether in a 
range of from 25 mole% to 75 mole%. 

5. (Currently amended) A laminate comprising a metal layer and 
a polyimide film, the metal layer being directly formed on the 
polyimide film having a dynamic viscoelasticity whose tan 8 peak is 
located in a range of not less than 310«C but not more than 410-C. and 
whose tan 5 value at 300°C is not more than 0.05. the polyimide film 
prepared by copolyroerizing an acid dianhydride component and a 
diamine component. 
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the acid dianhydride component including a pyromellitic 
dianhydride represented by Equation (l): 



where R» is a residue selected from a group consisting of CH3-. Cis, 
C1-, Br-, F-, and CH3O-. and Ri may be the same residues or different 
residues, and the diamine component including a paraphenylene 
diamine and a diaminodiphenyl ether, 

the paraphenylene diamine being represented by Equation (2): 



where R2 is a bivalent aromatic group selected from a group consisting 




(1) 



(2) 



of: 
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^ // 




R' R' 





and 



and each in the group is independently any one of -H, -CHs, -OH, 
-CFa, -S04. -COOH. -CO.NH2, -CI, -Br. -F. and -OCH3, and the 
diaminodiphenyl ether being represented by General Formula (3): 



NH, 



(3) 



where R4 is a bivalent organic group selected from a group consisting 
of: 
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Ha 



0 

II 

. II 

0 

CH, CF3 




— NH — C — 

II 
0 




0- , 



CF, 



3 



0 0 Q 



—CO 







and -0— 7— SO2 <^ ^ 



and each in the group is independently any one of -H, -CH3, -OH, 

-CF3, -SO4, -COOH. -CO-NH2, -CI, -Br, -F. and -OCHs, 

wherein: 

the acid dianhydride component further includes a bi8(trimellitic 
monoester anhydride) and/or a biphenyl tetracarboxylic dianhydride, 

the bisOrimellitic monoester anhydride) being represented by 
General Formula (4): 
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0 0 



where is a bivalent organic group selected from a group consisting 
of: 
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and each R' is independently any one of -H. -CHa, -OH, -CF3, -SO4, - 
COOH. and -CO-NHar-a** 



the tiphf-y^ *nfi.nnirTir»vnlin 
Qcnojal Pormnla (5> * 



- d - ianhydridc being roprooontod by 
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:tyfeefe-jl^ jp g roQiduc oclGctod from a group conoipting of H , CH» -T-€ir-r 
Pi , r and C H jQ . nv^ "'"y ^'^ ""^'^ rooiduOD or the difforont 
f csiduco. 

6. (Previously presented) The laminate as set forth in Claim 5, 
wherein 

the acid dianhydride component includes the bis(trimellitic 
monoester anhydride) in a range of from 20 mole% to 40 mole%. 

7. (Previously presented) The laminate ae set forth in Claim 5, 
wherein 

the acid dianhydride component includes the biphenyl 
tetracarboxylic dianhydride in a range of from 0 mole% to 50 mole%. 

8. (Previously presented) The laminate as set forth in Claim 5, 
wherein: 

the polyimide film has a coefficient of hygroscopic expansion is 
16ppm/%RH or less, and a water absorption percentage is 2.0% or less. 

9-10. (Canceled) 
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11. (Previously presented) A polyimide film prepared by 
copolymerizing an acid dianhydride component and a diamine 
componoilt, 

the acid dianhydride component including a pyromellitic 
dianhydride and a biphenyl tetracarboxylic dianhydride, 

the pyromellitic dianhydride being represented by General 
Formula (1): 




(1) 



where Ri is a residue selected from a group consisting of H-, CHs-, CFa, 
C1-. Bt', F-, and CH3O-, and Ri may be the same residues or different 
residues, and the biphenyl tetracarboxylic dianhydride being 
represented by General Formula (5): 




(5) 



where R® is a residue selected from a group consisting of H-, CH3-, C1-. 
Br-, F- and CH3O-, and Rs may be the same residues or the different 
residues, and 
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the polyimide film having such an etching speed that one side 
thereof is etched with a IN potassium hydroxide solution at an etching 
speed of O.liim/minute (one side) or higher. 

12. (Previously presented) The polyimide film as set forth in 

Claim 11, wherein: 

the diamine component includes a paraphenylene diamine and/or 

a diaminodiphenyl ether, 

the paraphenylene diamine being represented by General 

Formula (2): 



HgN^^^^NHj • • • (2) 



where R2 is a bivalent aromatic group selected from a group consisting 
of: 



Page 10 of 60 



PAGE 1Si6S'RCVDAT(f1!»200S6:07:27PM [Eastern DayBglitriine]W^ 



Jun-18-06 15:12 Fron-Hogan t Hartson L.L.P. Los Angsles, CA ^1Zt3 337 6701 T-701 P. 016/085 F-146 



A 1 XT 1 n/AR7 1 ^4 Attorney Docket No. 89227.0005 

Appl. No. 10/667.134 Customer No. 26021 

^pt to Ad^^Ti^rof March 16. 2006 and Oface Action of October 20. 2005 





R' 

V_// " ~^ ^ 

and each R8 in the group is independently any one of -H. -CHa, -OH, 

-CFa. -SO4, -COOH, .CO-NH2, -CI, -Br, -F, and .OCH3, and 

the diaminodiphenyl ether being represented by General Formula (3): 





NH, 



(3) 



where is a bivalent organic group selected from a group consisting 
of: 
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II « 



2 



CH, CF, 



— NH — C— , 

II 
0 



— 0' 



-co 





and _o— (>-S0,-— /^C^- 




and each R5 in the group is independently any one of -H, -CHs, -OH. 
.CF3. .SO4. -COOH. -CO-NH2, -CI, -Br, -F, and -OCHa. 

13. (Original) The polyimide film as set forth in Claim 11, 
wherein: 

the acid dianhydride component includes the pyromellitic 
dianhydride in a range of from 30 mole% to 99,9 mole%, and the 
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biphenyl tetracarboxylic dianhydride in a range of from 0.1 mole% to 
50 mole%. 



14. (Original) The polyimide film as set forth in Claim 12, 
wherein: 

the diamine component includes the paraphenylene diamine in a 
range of from 15 mole% to 85 mole%. and diaminodiphenyl ether in a 
range of from 15 mole% to 85 mole%. 

15. (Previously presented) The polyimide film as set forth in 
Claim 12, 

the acid dianhydride component further includes a bis(trimellitic 
monoester anhydride) being represented by General Formula (4): 




• • * 



(4) 



where is a bivalent organic group selected from a group consisting 
of: 
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and each R' is independently any one of -H, -CHs, -OH, -CFs, -SO4, 
-COOH, and -CO-NH2. 



16. (Original) The polyimide film as set forth in Claim 15, 

wherein: 

The acid dianhydride component includes the his(trimellitic 
monoester anhydride) in a range of from 10 mole% to 50 mole%. 
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17. (Original) The polyimide film as set forth in Claim 11, 
wherein: 

a retention percent of tear-through resistance of the polyimide 
film after exposing the polyimide film to environment of a temperature 
of 150'C, a humidity of 100%RH. and 4 atmospheric pressure for 48 
hours is not less than 60%. 

18. (Currently amended) ^aminatO> oompriDinff» 

a m etal I n y"-; "^ '^ ^ laminate that is manufactured wi^h 

a polyimide film that is prepared by copolymerizing an acid 

dianhydride component and a diamine component, 

the acid dianhydride component including a pyromeUitic dianhydride and a 

biphenyl tetracarboxylic dianhydride, the pyromelhtic dianhydride being 

represented by General Formula (1): 

0 0 



where Ri is a residue selected from a group consisting of H-, CH3-, CP3. 
C1-, Br-, F-, and CH3O-, and Ri may be the same residues or different 
residues, and 

tfee a biphenyl tetracarboxylic dianhydride being represented by 
General Formula (5): 
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(5) 



where R8 is a residue selected from a group consisting of H-, CHs-, CI-, 
Br-, F- and CH3O-, and may be the same residues or the different 
residues, aad^ 

f>,^ Ai^r^ir.^. rnninon o nt. innludinsf a parapbenylene diaadne represented bv 
ftfttiftral F mniula (2) 



where is « hivalftnt ftrnmatic g r nun selected from ft group cQnsistAng 
of: 
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and ftach in The group is indeoe p Hentlv anv one of -H, -CH^. -OHt 
,CF,. -SO.. -rnOH. -CO-NH,- -Cl. -Br. - F. and -OCH, find a dIaTninodiphenyl 
ether reproaRntod hv rreTieral Formula (3\ 




(3) 



where R'' i'^ « bivalent nrpanic g r nun selected from a group QOASist^ng 
of: 
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. " II 
0 

CHj CP, 
CH, CF, 



II Ha 
S v'Cs. 



— NH — C — 

II 
0 




a«H ftach in the gr n up is independently anv pne of -H, •CH.t, -OH, 

.m?^. .SO.. .nnOH. -CQ -NHo. -CL -Rr. -F. and -QCH3, 

jyherein; 

^ 1,^ ^riA Hianhvdride c n mnnnent farther including a hisftrimftllitiQ mpftoegt^r 
anhydride^ vftpTesented hv General T?ftrmula (4^ 



Page 18 of 60 



PAGE 23I6STOAT6/I9f20(l6 6:07:27 PM [Eastern Daylpr^^^ 



Jun-19-06 IS:13 



Frra-Hogan t Hartson L.L-P. Los Angales, CA 412)3 337 6701 



T-701 P. 024/085 F-146 



A««l Mn in/fi67 134 Attorney Docket No. 89227.0005 

Appl. No. 10/667.134 Customer No. 26021 

Amdt. Dated June 19, 2006 ^* 9n 9nn'S 

B^ly to Advisory Action of March 16, 2006 and Office Action of October 20, 2005 



(4) 



wtiP.rft R6 is ^ y^ivalent organic gfou p sel ected f rofl^ group consisting 
of: 
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p7 



R' 

-ft- 

R' R' ^ " 



t,nA encli i« inden ft TiHfiTitlv anv one of -H. -CHs. -QHi -Pfai -^4 ^ 
ri^n-H. and -CQ-NHa. 

the polyimide film having such an etching speed that one side 
thereof is etched with a IN potassium hydroxide solution at an etching 
speed of O.l^m/minute (one side) or higher. 
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19. (Previously presented) A polyimide film prepared by 
copolymerizing an acid dianhydride component and a diamine 
component, 

the acid dianhydride component including the pyromellitic 
dianhydride, represented by General Formula (1), in a range of from 40 
niole% to 80 molG%. the biphenyl tetracarboxylic dianhydride. 
represented by General Formula (5) in a range of from 1 moU% to 40 
mole%. and the bis(trimellitic monoester anhydride, represented by 
General Formula (4), in a range of from 20 mole% to 50 mole%. and 

the diamine component including the paraphenylene diamine, 
represented by General Formula (2), in a range of 25 mole% to 75 
mole%. and the diaminediphenyl ether, represented by General 
Formula (3), in a range of 25 mole% to 75 mole%, where General 
Formula (1) is: 




(1) 



where is a residue selected from a group consisting of H-, CH3-, CF3, 
CI-, Br-, F-, and CH3O-. and may be the same residues or different 
residues; 



General Formula (5) is: 
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(5) 



where is a residue selected from a group consisting of H-, CHs-, C1-, 
Br-, F- and CH3O-, and Rs may be the same residues or the different 
residues; 

General Formula (4) is: 



0 ' * ' 



(4) 



where R® is a bivalent organic group selected from a group consisting 
of: 
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and each is independently any one of -H. -CH3. -OH. -CF3. -SO4, 
-COOH, and -C0'NH2; 

General Formula (2) is: 



(2) 
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wtere is a bivalent aromatic group selected from a group consisting 
of: 




R' 







and 



and each R3 in the group is independently any one of -H, -CHs, -OH, 
-CFa. 'SO4, -GOGH, -C0'NH2. -01. -Br. -F, and -OCH3; and 

General Formula (3) is: 



(3) 
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where is a bivalent organic group selected from a group consisting 
of: 



0 
II 

s 

II 

0 



Hz 



CH, CF 
CH, CF, 



3 



— NH — C — 

II 
0 




CH. „ ^ ?• 






and 



and each RS in the group is independently any one of -H, -CHs, -OH, 
-CFa, -SO4. -COOH, -CO-NH2, 'CI, -Br, -F. and -OCH3. 
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20. (Original) The polyimide film as set forth in Claim 19, the 
polyimide film having a thickness in a range of from l^m to 200iim. 

21. (Original) The polyimide film as set forth in Claim 19, the 
polyimide film having a modulus of elasticity in a range of from 
500kg/mm* to SOOkg/mm^. 

22. (Original) The polyimide film as set forth in Claim 19, the 
polyimide film having a coefficient of hygroscopic expansion in a range 
of from 2ppm/%RH to 20ppm/%RH. 

23. (Original) The polyimide film as set forth in Claim 19, the 
polyimide film having a coefficient of liner expansion in a range of 1 to 
30 X lO-«cm/cm/"C at a temperature of from lOO'C to 200''C. 

24. (Original) The polyimide film as set forth in Claim 19, 

wherein: 

a peel strength at an interface between the polyimide fibn and a metal layer 
of laminate is not less than 5N/cm. the laminate having the polyimide film and the 
metal layer that is formed on the polyimide film by vacuum depositing and 
electroplating; and 

a retention rate of the peel strength is not less than 10% after 
exposing the laminate to environment of a temperature of 121''C and a 
humidity of 100%RH for 12 hours, 

25. (Previously presented) Laminate comprising: 
a metal layer; and 
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a polyimide film prepared by copolymerizing an acid dianhydride 
component and a diamine component, 

the acid dianhydride component including the pyromellitic 
dianhydride, represented by General Formula (1), in a range of from 40 
mole% to 80 mole%, the biphenyl tetracarboxylic dianhydride. 
represented by General Formula (5) in a range of from 1 mole% to 40 
mole%, and the bis(trimellitic monoester anhydride), represented by 
General Formula (4), in a range of from 20 mole% to 50 mole%. and 

the diamine component including the paraphenylene diamine, 
represented by General Formula (2), in a range of 25 mole% to 75 
mole%, and the diaminediphenyl ether, represented by General 
Formula (3), in a range of 25 mole% to 75 mole%, where General 
Formula (1) is: 

0 f .0 



where R» is a residue selected from a group consisting of H-, CH3-, CFs, 
CI-, Br-. F-, and CH3O-, and may be the same residues or different 
residues; 

General Formula (5) is: 
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(5) 



where R8 is a residue selected from a group consisting of H-, CH3-, C1-, 
Br-, F- and CH3O-. and may be the same residues or the different 
residues; 

General Formula (4) is: 



..... 



where is a bivalent organic group selected from a group consisting 
of: 
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R* R' 



and each is independently any one of -H, -CHs, -OH, -CFa, -SO4. 
-COOH. and .CO-NH2; 

General Formula (2) is: 



(2) 
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where is a bivalent aromatic group selected from a group consisting 
of: 






\ // 

r 

and eacli in the group is independently any one of -H, -CHs, -OH. 
-CFa. -SO4, -COOH, .CO-NH2, -CI, -Br. -F, and -OCH3; and 

General Formula (3) is: 



(3) 
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where is a bivalent organic group selected from a group consisting 
of: 



II H, 
S 

II 
0 



CH, CF3 
^ — . ^ . — NH — C— , 

CH, CF " 



— 0 




. -o-fMx />-o- . 



CF 



OOP ^ 



—CO 






and -0-<fy-SO,^ /-O- 




and each in the group is independently any one of -H, -CH3, -OH, -CF3, 
.SO4, -COOH, -CO-NH2, -CI, -Br, -F, and -OCHs. 
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26. (New) The laminate as set forth in claim 5, wherein the acid dianhydride 
component includes a biphenyl tetracarboxyhc dianhydride represented by General 
Formula (5) 

0 

(5) 




where is a residue selected from a group consisting of H-, CH3-, CI-, 
Br-, F- and CH3O-. and R« may be the same residues or the different 
residues. 

27. (New) A polyimide film prepared by copolymerizinj an acid dianhydride 
component and a diamine component, 

the acid dianhydride component including a pyromellitic dianhydride 
represented by General Formula (1), 

.0 




(1) 



where is a residue selected from a group consisting of H-, CH3-, CF3, C1-, Br-, F-, 
and CH3O-, and may be the same residues or different residues, and 

the diamine component including a paraphenylene diamine represented by 
General Formula (2) 
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(2) 



where R2 is a bivalent aromatic group selected from a group consisting 
of: 




r 




and each in the group is independently any one of -H, -CH3, -OH. 
-CF3, -SO4, -COOH, -CO-NH2, -CI, -Br, -F, and -OCH3, and 

a diaminodiphenyl ether represented by General Formula (3), 



(3) 
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where is a bivalent organic group selected from a group consisting 
of: 




and each Rs in the group is independently any one of -H, -CHs, -OH. 
-CFs, -SO4, -COOH, -CO-NH2, -01. -Br. -F, and -OCH3, 
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wherein: 



the acid dianhydiide component further including a bis(trimelHtic monoester 
anhydride) represented by General Formula (4), 



(4) 



where Re is a bivalent organic group selected from a group consisting 
of: 
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R' R' 



and each R' is independently any one of -H, -CH3, -OH, -CF3, -SO4, - 

COOH, and -CO-NH2. 

the polyiniide film having a dynamic viscoelasticity whose tan 5 peak is 
located in a range of not less than 310-C but not more than 410»C. and whose tan 5 
value at SOO'C is not more than 0.05. 

28. (New) A polyimide film prepared by copolymerizing an add dianhydride 
component and a diamine component. 
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the add dianliydride component including a pyromeUitic dianhydride 
represented by General Formula (1), 



(1) 




where Ri is a residue selected from a group consisting of H-, CHs-, CF3, C1-, Br-. F-. 
and CH3O-, and may be the same residues or different residues, and 

the diamine component including a paraphenylene diamine represented by 
General Formula (2) 



where R2 is a bivalent aromatic group selected from a group consisting 
of: 
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^ // 





and each in the gioup is independently any one of -H, -CHj, -OH, 
-CF3, -SO4, -COOH, -CO-NH2, -CI, -Br, -F, and -OCH3, and 

a diaminodiphenyl ether represented by General Formula (3), 

... (3) 




where is a bivalent organic group selected from a group consisting 
of: 
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0 
II 

S /Cv, 



CH, CF, 





0- , 



^3 



3 





and -0— <( V— SO3 W /J 



and each in the group is independently any one of -H, -CH3, -OH, 

-CFa, -SO4, -COOH, -CO-NH2, -CI, -Br. -F, and -OCH3. 

wherein: 

the acid dianhydride component further including a bisCtrimeUitic monoester 
anhydride) represented by General Formula (4), 
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(4) 



where is a bivalent organic group selected from a group consisting 
of: 
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and each R' is independently any one of -H. -CHj, -OH, -CFj, -SO4, 

COOH, and -CO-NH2, and 

a biphenyl tetracarboxylic dianhydride represented by General Formula (5), 



(5) 
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where Rs is a residue selected from a group consisting of H-, CHa-, C1-, 
Br-. F- and CH3O-, and may be the same residues or the different 
residues, 

the polyimide film having a dynamic viscoelasticity whose tan 6 peak is 
located in a range of not less than SlCC but not more than 410^0, and whose tan 8 
value at 300°C is not more than 0.05. 

29. (New) A method in which a pyromeUitic dianhydride represented by 
General Formula (1), 




CD 



where R» is a residue selected from a group consisting of H-, CH3-, CF3, C1-, Br-, F-, 
and CH3O-, and may be the same residues or different residues, 
a paraphenylene diamine represented by General Formula (2) 

H^-^Sh, ' — (2) 

where R2 is a bivalent aromatic group selected from a group consisting 
of: 
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R* R' 

and each R' in the group is independently any one of -H, -CH3, -OH, 
-CF3, -SO4, -COOH, -CO-NH2, -CI, -Br. -F, and -OCH3, and 

a diaminodiphenyl ether represented by General Formula (3), 




where is a bivalent organic group selected from a group consisting 
of: 
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s 

II 

0 



CH, CF3 



CH3 CF3 



NH — C 

II 
0 





and -0— SOa ^ // 

and each in the group is independently any one of -H, -CH3, -OH, -CF3, 'SO4. - 

COOH, -C0-NH2, -CI, -Br, -F, and -OCH3, 

are co-polymerized as necessary components to manufacture a polyimide film, 
wherein 5 mole% to 50 mole% of p-phenylene bis(trimellitic monoester 

anhydride) is used as an acid dianhydride component, so that a peak of tan 5 in 

measuring dynamic viscoelasticity of the polyimide film is controlled in a range of 

310*C to 410''C. 
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30, (New) A method for manufacturing a polyimide film, in which a 
pyromellitic dianhydride represented by General Formula (1), 




CD 



where is a residue selected from a group consisting of CHa-, CF$, C1-, Br-. F-, 
and CHsO". and Ri may be the same residues or different residues, 
a paraphenylene diamine represented by General Formula (2) 



where is a bivalent aromatic group selected from a group consisting 
of: 
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and each R' in the group is independently any one of -H, -CHj, -OH. 
-CFa, -SO4, -COOH, -CO-NH2, -CI, -Br, -F, and -OCH3, and 

a diaminodiphenyl ether represented by General Formula (3), 



(3) 



where R* is a bivalent organic group selected from a group consisting 
of: 
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s 

11 

0 




-4^ ■ 

CH3 CF3 




— NH — C — 

II 
0 




a- . 



^^3 




and -0-(^^^J)--SO,-^^_^0- 

and each Rs in the group is independently any one of -H, -CH3. -OH, -CF3, -SO4. ■ 

COOH, -CO-NH2, -CI, -Br, -F, and -OCH3, 

are co-polymeiized as necessary components to manufacture apolyimide film, 
wherein 5 mole% to 50 mole% of p-phenylene bisCtrimellitic monoester 

anhydride) is used as an acid dianhydride component, and 

wherein a peak of tan 5 in measuring dynamic viscoelasticity of the polyimide 

film is controlled in a range of 310*C to ttO'C. 
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31. (New) A polyimide film in which a pyxomellitic dianhydride represented 
by General Formiila (1), 




(1) 



where Ri is a residue selected from a group consisting of CHss CFa, Cl~, Br-, 
and CH3O-, and R» may be the same residues or different residues, 
a paraphenylene diamine represented by General Formula (2) 



H^N-^^^NH, • • • (2) 



where is a bivalent aromatic group selected from a group consisting 
of: 
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and each in the group is independently any one of -H. -CM3, -OH, 
■CF3, -SO4, -COOH, -CO-NHi. -CI. -Br, -F, and -OCHa, 

and a diaininodiphenyl ether represented by General Formula (3), 



(3) 




where is a bivalent organic group selected from a group consisting 
of: 
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S 

II 
0 



CHj CF3 

U- , , — NH— C — 

^ ^ 11 



CH, CF, 



0 



-0 






and -0—<^^^J^SO,-— 

and each RB in the group is independently any one of -H. -CH3, -OH. -CF3, -SO4. ■ 
COOH. -CO-NH2. -CI, -Br. -F, and -OCH3. 

are co-pol3«aerized as necessary components, 

the polyimide film being manufactured by a method in which 5 mole% to 50 mole% of 
p-phenylene bis(trimemtic monoester anhydride) is used as an acid diaohydride component, and 
in which a peak of tan 5 in measuring dynamic viscoelasticity of the polyimide film is controUed 
in a range of 310'»C to 410«'C. 

Page 50 of 60 

PAGE 5SI6S'RCVDAT6lim6:07:27PM [Eastern DayGghtrnnepsm 



